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Enzo Bivona
DESIGNING A DYNAMIC PERFORMANCE 
MANAGEMENT SYSTEM TO OUTLINE PATIENTS 
MOBILITY POLICIES
1. An Introduction to Patients Mobility Flows
In the Italian health care service both public and 
private providers operate through the coordination of 
Local Health Authorities (Lhas). Such authorities, to-
gether with the regional government, are in charge to 
make sure citizens can access locally to a predefined 
health care service level. However, patients are free to 
move from one region to another to receive the reque-
sted health care service. This phenomenon is recogni-
sed as patients mobility.
Palm and Glinos [2010] identified some of the rea-
sons why patients decide to seek care elsewhere, such as, 
the specific situation of the patient, the medical need and 
the availability (or not) of the care service at home.
A patient treated in a region different from the one 
where he/she resides implies that the region delivering 
the health case service is financially compensated for the 
medical treatment provided. On an annual basis, such fi-
nancial resources are transferred by the State to each sin-
gle region, net of health care services residents received 
in other regions.
If on one hand, such a mutual system allows the pa-
tients to free decide where to take a given health care 
treatment and it represents a strength of the National 
health care system, on the other hand at regional go-
vernment level such decision is not free of consequences, 
at least for three main reasons.
First, the annual amount of money transferred to 
some regions can range from Eur 200 Million up to Eur 
350 Million. Such figures, particularly in recession times, 
may raise a high pressure on public decision makers as 
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they represent a loss of economic growth opportunities 
for the region.
Second, it leads to additional – difficult to quan-
tity – social costs (e.g., travel and accommodation costs 
for both the patients and the accompanying person/s, 
and the related loss of working days for the medical tre-
atment) citizens have to sustain to get the desired health 
care treatments in another Region. 
Finally, it raises at regional level a series of issues on 
how to plan sustainable care. In fact, some Regions may 
receive considerable flows of patients for particular me-
dical treatments making uncertain quality, liability, safety 
and even the ethical dimension of health care treatments.
As relatively little is known about patient mobility 
flows and how to effectively tackle it at regional level, 
this work aims to contribute to address the following 
main research questions:
– What are the main causes underlying passive pa-
tients mobility?
– How can Local Health Authority’ managers design 
effective patients mobility policies? How can they gauge 
policy sustainability in the medium-long term horizon?
– What is the role public and private health care 
providers should take to prevent local patients mobility?
To answer the above research questions, an inter-in-
stitutional perspective is suggested to design a Dynamic 
Performance Management System to support Local He-
alth Authority’s Managers in outlining patients’ mobility 
policies. To this aim an analysis of a Local Health Autho-
rity based in a Sicilian Province is provided.
2. An Empirical Analysis of Patients Mobility Flows in a 
Sicilian Local Health Authority
In 2010 and 2011, the Sicilian government transferred 
about Eur 235 Million to other Italian Regions as more 
than 56.000 patients received health care services outside 
the Region.
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Such figures placed Sicily just after Campania and 
Calabria, which record the highest passive patients mo-
bility in Italy. The most attractive regions are Lombardia, 
Emilia Romagna and Tuscany. In other words, patients 
from Sicily, Campania and Calabria fly to northern Italian 
Regions to get a desired health care treatment.
Recently a National Agency for Regional Health Care 
Services, called Agenas [2012], published a special issue 
outlining the main factors stimulating patients’ mobility, 
i.e.:
a) local proximity, related to the choice of a gi-
ven medical centre perceived by the patient as the most 
comfortable although it is out of the area where he/she 
lives. The comfort is associated with both the distance 
and the means of communication to reach the identified 
medical centre; 
b) lack of high specialized health care services. This is 
particularly recurrent for high complex treatments fre-
quently provided by a selected number of medical cen-
tres; 
c) randomness, associated to the mobility of people, 
such as work, study or occasional trips.
The above remarks suggest as possible hypothesis un-
derlying the interregional patients mobility phenomenon 
that southern regions tend to be less endowed than those 
in the north of Italy:
– H1. A lack of available capacity or the absence of 
a given health care service is the main cause of patients 
mobility flows towards other Regions;
– H2. A lack of perceived quality of health care ser-
vices (e.g. long waiting lists) is the main cause of patients 
mobility flows towards other Regions.
– H3. A performance management system discarding 
the role played by strategic resources and drivers of pa-
tients mobility flows towards other Regions can lead to 
ineffective policies and control mechanisms.
In order to test the above hypotheses, an empirical 
analysis was carried out in a Sicilian Local Health Autho-
rity. 
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3.  An empirical analysis of patients mobility flows in a Si-
cilian Local Health Authority
The investigated Lha Alfa is located in Sicily and it 
embodies more than 270.000 inhabitants divided in 22 
municipalities. The analysis focused on one of the two 
health care districts, which counts more than 120.000 in-
habitants.
In 2010, the treatments received by people living in 
the investigated area, both inside the Province and in other 
part of Italy, were 60.978 leading to a cost of Eur 142 Mil-
lion. More than 22.000 health care treatments (37% of the 
total) were provided outside the Province, which implied 
a transfer of Eur 64 Million (45% of the total health care 
cost) to other Italian public administrations.
The patients mobility flow can be further divided in 
«intra» and «extra» regional mobility. In 2010, intra-re-
gional mobility inside the Sicilian Region recorded 18.676 
cases implying a transfer of Eur 50 Million to other Si-
cilian Provinces. Extra-regional mobility, e.g., patients 
treated outside Sicily, counted almost 4.000 medical tre-
atments (6,4% of the total cases) generating a disburse-
ment of Eur 14 Million (9,7%) to other Regions.
By analysing 15 of the top 30 treatments leading to 
passive mobility flows, classified by Diagnosis-Related 
Groups (Drg), it emerges that people move to another 
Lha’s providers to face primarily diseases related to car-
dio-circulatory system, musculoskeletal and connective 
tissue disorders, nervous system, myeloproliferative and 
cancer.
Combining both passive and active patients mobility 
flows (i.e., patients coming from other Italian Provinces 
or Regions to receive the desired medical treatments) it 
emerges a counterintuitive phenomenon. Most of the top 
30 treatments provided to out of Province patients over-
lap – and in some cases exceed – those reported in the 
passive patients mobility flows.
Table 1 shows in three cases (Drg number 209, 473 
and 001) a higher number of out of Province patients 
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treated locally compared to those local patients who de-
cided to search for the same treatments in another Pro-
vince.
Furthermore, it highlights other cases (see, for in-
stance, Drg number 012, 371, 430 and 403) in which lo-
cal health care services were significantly delivered to out 
TaB. 1.  Medical treatments related to passive and active patients mobility flows*
Drg
code
Typology of
treatments
Passive mobility Active mobility
rank Number 
of cases
Million
of Eur
rank Number 
of cases
Million 
of Eur
517 Cardiovascular opera-
tion with stent 1 353 2,4 - – –
209 Operations on main 
joints and implantations 
of lower limbs 2 175 1,5 1 188 1,6
410 Chemotherapy not 
associated with a se-
condary diagnosis of 
Leukaemia 3 670 1,4 - – –
462 Rehabilitation 4 335 1,4 - – –
012 Degenerative diseases of 
the nervous systems 5 287 1,1 5 133 0,6
483 Tracheotomy 6 26 1,1 9 9 0,4
516 Cardiovascular opera-
tion without stent 7 136 1,1 - – –
359 Uterus Operations 8 499 1,1 - – –
544 Replacement of upper 
limbs or lower limbs 9 107 1 - – –
371 Caesareans 10 424 1 20 104 0,2
127 Heart failure and car-
diogenic shock 21 184 0,5 17 81 0,2
473 Acute Leukaemia wi-
thout surgical operation 
(age >17 yrs) 24 30 0,5 7 34 0,5
430 Psychos 27 189 0,5 27 70 0,2
001 Carcinoma (age >17 yrs) 28 43 0,5 2 78 0,8
403 Lymphoma and not 
acute Leukaemia 30 80 0,4 28 35 0,2
* It is worth noting that in Table 1 after the top 10 treatments acquired 
by residential people from other Provinces’ health care providers, five additio-
nal cases are considered. These cases (21st, 24th and 27th, 28th and 30th) are 
important to take into account as they are also in the list of the top 30 Drg of 
active patients mobility flows that will be discussed here above.
Source: Alfa Local Health Authority data. 
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of Province patients, although a large number of persons 
migrated to other health care centres.
The above analysis seems to reject the hypothesis 
number 1 (a lack of available capacity or the absence of 
a given health care service is the main cause of patients 
mobility flows towards other Provinces), as the Lha pu-
blic and private health care service providers are able to 
delivery in some cases more treatments than those reque-
sted by residents (see, in particular, Drgs number 209, 
473 and 001 in table 1).
Hypothesis number 2 (a lack of perceived quality of 
health care services – e.g. long waiting lists – is the main 
cause of patients mobility flows towards other Provinces) 
is not possible to test, as it requires a patients survey on 
the real causes of the mobility not available at this stage 
of the research.
Concerning the hypothesis number 3 (a performance 
management system discarding the role played by stra-
tegic resources and drivers of patients mobility flows to-
wards other Provinces can lead to ineffective policies and 
control mechanisms), before testing it, it is worth to de-
scribe the policies the Sicilian Councillorship of Health 
adopted in the last few years.
The reduction of the patients mobility flow is a stra-
tegic objective the Sicilian Councillorship of Health Care 
aims to pursue. To tackle such phenomenon, resources 
were mainly invested to rationalise and to selectively incre-
ase the capacity of the regional health care services. Fur-
thermore, from 2010 to 2013, to reduce the most recurrent 
treatments taken outside Sicily an extra budget to private 
hospitals was assigned (about Eur 10 Million in average 
each year; see act n. 957 dated 2010 April 2nd, see Act da-
ted 2012 June 4th, see Act dated 2013 July 22nd).
Although the costs associated with passive patients 
mobility are showing a slightly decrease, the policy to al-
locate extra financial resources to private health care pro-
viders shows, indeed, some limitations.
First of all, the above policy assumes that private he-
alth care providers holds unexploited production capa-
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city, which can be oriented to reduce patients mobility 
flows in the most recurrent Drg treatments.
Second, under a saturated capacity condition, private 
hospitals could be more inclined to favour the delivery of 
the identified Drg treatments, instead of the contracted 
one, as they may generate a higher contribution margin. 
This unintended behaviour may contribute to reduce the 
quality of the regional health care service.
Third, focusing exclusively on financial resources ra-
ther than on targets and indicators to monitor the effi-
cacy of the adopted policy is undesirable for at least th-
ree main reasons:
– it does not take into account the underlying pro-
cesses leading to a patients mobility flow. It neglects the 
causality underlying the decision to search for medical 
treatments in another Region;
– it does not set indeed real targets, but instead it 
merely fixes threshold levels in absolute financial terms 
untied with the delivery of a given mix of desired Drg 
treatments;
– it also disregards the strategic role a Lha’s general 
manager may play to design sound and locally-driven he-
alth care policies.
Other concerns may refer to the delays characterising 
the process and the time horizon taken into account by 
the health care policy. The Sicilian Councillorship of He-
alth uses to set the resources to tackle the patients mo-
bility flows on an basis, and very often the policy is pu-
blished in the middle of the year, though a semester is 
already elapsed. 
As consequence of the above described short term 
and uncertainty planning system, the majority of pri-
vate hospitals does not have any real real stimulus to 
plan new investments (typically with medium-long term 
payback period) to face patients mobility flows. This fai-
lure can be associated with the lack of attention towards 
the net of causality linking strategic resources (such as 
health care capacity and service quality) and drivers (e.g., 
long waiting time compared to out of regions health care 
412
providers) of patients mobility flows, leading to ineffec-
tive policies.
To address the above issues a perspective investiga-
ting the dynamic relationships between main drivers of 
patients mobility flows and related strategic resources 
is suggested. Such an approach leads to the design of a 
Dynamic Performance Management System, which may 
enable public decision makers to implement effective po-
licy to cope with patients mobility.
4. Designing a Dynamic Performance Management System 
to Outline Patients Mobility Policies
To support public decision makers to understand the 
complex and dynamic net of variables underlying the 
performance of the investigated system and to identify al-
ternative strategies to adopt, the use of System Dynamics 
models [Sterman 2000; Morecroft 2007] can aid the de-
sign and the implementation of a dynamic performance 
management system [Bianchi and Montemaggiore 2008; 
Bianchi 2010; 2012]. System Dynamics models demon-
strated to effectively support the design and implementa-
tion of public health policies in different contexts [Ven-
nix and Gubbels 1994; Wolstenholme 1999; Lane and 
Huseman 2008].
A dynamic performance management system [Bianchi 
2012] is characterised by the interplay between three dif-
ferent, but interconnected, perspectives:
a) the objective view defines what is the object of the 
performance management system;
b) the instrumental view identifies how (e.g., means) 
to affect the defined object;
c) the subjective view focuses on who is responsible 
for the achievement of the goals in the involved organisa-
tions and inside the single organisation. 
The object view aims to first identify the client(s)/
user(s) with whom an organisation interacts and the de-
sired products/services to be delivered. Based on such 
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analysis, it is then possible to make explicit the main 
objects (or end-results) the organisation should plan and 
the proper indicators to gauge its performance.
The instrumental view makes explicit the means able 
to drive the performance of the investigated system. Al-
though such means refer to the endowment of strategic 
resources, tangible and intangible, an organisation is able 
to accumulate over time (e.g., through acquisition or in-
ternal building processes), only performance drivers im-
pact on end-results. Performance drivers outline the capa-
bility of an organisation to influence end-results.
The subject view makes a link between the previous 
dimensions, as it aims to identify for each responsibility 
area the objectives/performance targets to plan and the 
related activities to carry out.
The introduction of the above framework to support 
alternative strategies to face passive patients mobility 
flows also implies the adoption of an «inter-institutional» 
perspective [Bianchi 2010], as public policies cannot be 
evaluated at the level of a single organisation, but instead 
Policy levers
Incentives to DRGs
generating out of
region treatments
Investments in
information systems
(booking admission centre)
Investments in
new beds
Number of beds
available in LHAs
Financial
resources
Perceived quality of
the health care services
Regional health
care image
Sicilian patients
treated locally
Public
hospitals
Sicilian patients
treated out of
the region
Private hospitals
Strategic
resources
Health care
service quality
Waiting list time Accessibility to health care services
Attractiveness of the regional health care system
Drivers
Change in perceived quality of
the health care services
New sicilian patients
treated locally
New sicilian patients
treated out of the region
Change in regional
health care image
Financial resources outflows associated
to patients mobility towards other regions
End-results
Fig. 1.  Framing health care policies based on a dynamic performance manage-
ment system.
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the performance must assessed in relation to the effects 
produced on the wider system. In the investigated con-
text, the political player (e.g., the Regional Councillorship 
of Health) runs the role of ruler and coordinator in a sy-
stem whose performance is affected by both public and 
private actors. Modelling the above interrelationships, 
and the role played by the public decision maker inside 
the system, can facilitate the coordination and implemen-
tation of the identified strategy between the Regional ad-
ministration and various private organisations. An over-
view of the above described three-views is depicted in 
Figure 1.
Figure 2 shows a simplified picture of the cause-and-
effect relationships resulting from the introduction of the 
dynamic performance management approach.
Investments in a) information systems (booking ad-
mission centre), b) new beds and c) incentives to Drgs 
+ 
Sicilian patients 
treated locally 
New Sicilian
patients  
Sicilian
Patients lost   
Sicilian patients
treated in other
regions   
Sicilian 
Patients lost 
New Sicilian  
Patients 
Health care
financial
resources  
Increase in
financial resources 
Decrease in
financial resources  
Perceived quality
of the health
care services   
Health Care
Service Quality  
Accessibility to 
Health Care Services 
Waiting List 
Time 
Attractiveness of the
Regional Health Care
System   
Change in
perceived quality  
Number of beds
available in LHAs
Change in
number of beds 
Fig. 2.  Simplified accumulation and depletion processes affecting health care 
strategic resources, performance drivers and end-results.
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generating out of Region treatments are likely to boost 
the «attractiveness of the regional health care system», 
which in turn give rise a change in the «perceived quality 
of the health care services» and in the correlated strategic 
resource (perceived quality of the health care services). A 
high «attractiveness of the regional health care system» 
is likely to drain the stock of «Sicilian patients treated in 
other regions» thereby increasing «new Sicilian patients 
treated locally». As less Sicilian patients are treated in 
other Regions more «health care financial resources» can 
be invested in the above three policies. The above descri-
bed relationships show a reinforcing mechanism (reinfor-
cing feedback loop) which may contribute over time to 
support the pursue of the desired objective. 
5. Concluding Remarks
This paper aims to show the benefits of introducing 
a dynamic performance management system logic to sup-
port public decision makers in outlining effective patients 
mobility policies. 
The use of Sd modeling can enhance the design of a 
performance management system, as it is likely to support 
decision makers in understanding how strategic resources 
accumulation and depletion processes affect performance 
drivers, which in turn influence end-results. By making ex-
plicit strategic assets accumulation and depletion processes 
decision makers can also identify those policy levers on 
which to act to pursue the desired objectives.
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